Secondary Biochemical Control of F;-
ATPase Biomolecular Motors



Engineering Control into Biomolecular Motors
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Secondary Chemical Control of F,-ATPase




Secondary Control of the F,-ATPase Molecular Motor
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Photonic Integrated NEM S Devices
Powered by Biomolecular Motors



Photon Fueled Biomolecular Motor Powered NEM S
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ATP Production by BR-F_F,-ATPase Liposomes
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Congtruction of an Actinomyosin-actuated
Shutter System



Actinomyosin Biomolecular Motor Complex




Actinomyosin-driven Light Shutter System
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Engineering and Fabrication of
Biocompatible Nanostructures



Evaluation of Metallic Substratesfor Binding His-tagged Microspheres
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F,-ATPase-Fluorescent Bead and Au Array
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Array of Single F,-ATPase Molecules




AFM Image of F-ATPase Attached to Engineered Surface
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Nanofabricated Bars




Release of Nanofabricated Rods
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Reporter and Controller for the F,-ATPase Motor
Protein
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Control and Detection of Motor Protein Rotation

T,

/ -\Fl-AT Pase Protein

Electromagnetic Field

N -~



SEM Image of Nanostructures
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Nano-imprinting mold
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Nanofabricated Molecule Collectors




Future Applications and Research

-Biophysical evaluation ® nano-propeller

-Biochemical switch® control motor function

-Fueling system ® light driven ATP production

Intracellular pharmacy ® F,-ATPase-powered drug delivery system

-Smart dust ® F,-ATPase-powered biosensing system




Single F,-ATPase-powered Molecule Sorter




F,-ATPase-powered Molecule Sorter




| ntracel lular Nanofabricated M olecul e Sorter




F,-ATPase-powered Nano-propellers




Interdisciplinary Diversity

Biochemistry

Applied Physics

Cdlular and Molecular Biology
Electrical Engineering

Chemical Engineering

Materials Science

Biomedical Engineering

Agricultural and Biological Engineering
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